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生树。结果表明 14-3-3、PAR-6、CDC-42 和 DAF-21 的同源物在物种间高度保




线虫野生型 N2 中的 mRNA 水平和蛋白表达水平。对于 N2 检测结果有阳性的基




14-3-3、DNJ-11、PAR-6 和 CDC-42 不能作为旋毛虫抗原，而它们又都与胚胎或





































Trichinella is an important zoonotic parasite which can cause serious trichinellosis. 
The study on Trichinella mainly focused on their excretory-secretory antigens, 
because they possess the immunogenic roles and initiate host immuno-protections, 
which bring the potential importance in vaccines production. Expressed sequence tags 
(ESTs) are applied in Trichinella genomics study, and they can provide nucleotide 
sequence information and gene expression information, which might be helpful in 
identifying genes in genome.  
By screening the homologous genes of Ceanorhabditis elegans in Trichinella ESTs 
database, designing primers and using Polymerase Chain Reaction, full length or 
partial sequences of 6 genes were obtained, which have homologues in other species 
and have not reported in T. spiralis. After sequencing, the sequences of 6 genes were 
analyzed; amino acid sequences were aligned; identities and distances of each protein 
with their homologous proteins were calculated; and phylogenetic trees were 
established. The homologues of 14-3-3, PAR-6, CDC-42 and DAF-21 are conserved 
in all species; homologues of DNJ-11 are conserved in vertebrates, while homologues 
of R54.5 are not conserved. 
The RNAi vectors and expression vectors of 6 genes were constructed; the 
recombinant proteins expressed in E. coli were purified; mice were immunized with 
recombinant protein to get anti-serum. Using each anti-serum, the recombinant and 
native proteins were identifed by Western Blot; the expression pattern of mRNA level 
and protein expression level in different stages of T. spiralis and N2 were detected. If 
positive results appeared in N2, the expression pattern of mRNA level and protein 
expression level in N2 and RNAi worms were detected. The localization of 6 proteins 
in different stages of T. spiralis, N2 and RNAi worms were examined by 
immunostaining. 














Western Blot. The results shown that 14-3-3, DNJ-11, PAR-6, CDC-42, which 
associated with embryo/neuroblast polarity determination and asymmetric cell 
division, could not be antigens in Trichinella, while DAF-21, R54.5 could be new 
born larvae or mustle stage larvae antigens. Co-Immunoprecipitation was applied to 
check the interactions between four polarity-related proteins and two antigens. The 
results shown that the four polarity-related proteins could interact with each other and 
PAR-6 plays an important role in the proteins interactions; however, the two antigens 
interact weakly with each other. There is no sign that these two classes of proteins 
could interact. The relationships between these proteins and presumed interaction they 
may function were discussed based on references. 
There are a lot of unsolved problems in this study, also new questions arise. 
Answers to these questions could help us to study the function of these proteins and 
antigens, give us insights into fundamental life of Trichinella and the compicated 
interactions between the host and Trichinella, and would help to trichinellosis control 
and vaccines production. 





















旋毛虫属于线虫纲 (Class Nematode)、无尾感器亚纲 (Subclass Aphasmidia)、
嘴刺目 (Order Encplida)、毛形科 (Family Trichinellidae)、毛形属 (Genus Trichi- 
nella)。自 1835 年 Owen 定名以来，人们在长达 130 多年的时间里都认为毛形
属只有一个种，即旋毛形线虫 Trichinella spiralis (T. spiralis, T1)，直到 1972 年
Garkavi[1]在苏联浣熊肌肉中发现一种没有包囊的旋毛虫，命名为伪旋毛形线虫(T. 
pseudospiralis, T4)，之后人们又陆续发现新种或重新定义隔离种，目前国际上已
确定该属由 11 个种或基因型组成，分为两个大类：可形成胶原蛋白包囊型 T1 (T. 
spiralis)、T2 (T. nativa)、T3 (T. britovi)、 T5 (T. murrelli)、T6、T7 (T. nelsoni)、
T8、T9 和不形成胶原蛋白包囊型 T4 (T. pseudospiralis) 、T10 (T. papuea)和 T11 (T. 
zimbabwensis)，其中 T6、T8 和 T9 的分类地位尚未明确。Krivokapich 等[2] 2008








































一段时间发育再返回肠腔，在感染后 30～48 小时内，幼虫经 4 次蜕皮发育为成
虫。少数虫体可侵入腹腔或肠系膜淋巴结寄生。感染后 5 天内，虫体生殖系统发
育成熟，此后，雌、雄虫交配，雄虫随即死亡，雌虫子宫内的虫卵发育为幼虫，
于感染后 5~7 天开始产出。每条雌虫一生可产幼虫 1500~2000 条，排蚴期可持续
































过去 20 年内世界上许多地区又出现了本病的暴发，目前全世界大约有 1100




  图 3 旋毛虫生活史示意图 
（引自Parasitic Diseases, Fifth Editon） 



















加收入 4 亿美元[4]。在欧盟，法律规定在其 15 个成员国内饲养的生猪必须进行
旋毛虫检疫，其费用约为 5.7 亿美元[5]。 
我国自 1964 年首次报道人体旋毛虫病后至 1999 年底，已在我国 12 个省市
区发生了 548 起本病暴发，发病 23004 例，死亡 236 人[6]，2000~2003 年间，暴
发了 17 次，造成 832 人感染，11 人死亡[7]；猪旋毛虫病则分布于我国 26 个省市
区[8]。河南省自 80 年代初发现人体旋毛虫病以来，已发生多起本病的散发和暴
发流行，且发病人数有逐年增多的趋势，仅郑州市 1992~1996 年间即发生 7 次
本病暴发，其中 1995 年一次暴发发病 212 人[9]。 
据统计，1964~1999 年间在我国发生的 548 次旋毛虫病暴发中，因食猪肉引
起者为 525 次(95.8%)，其次为狗肉(8 次，1.5%)[6]，可见猪肉是我国人体旋毛虫
病的主要传染源。另据王中全等[10]报道，我国牛的旋毛虫自然感染率为 1.2%，
集贸市场中羊肉检出率为 1.4%，牛肉检出率为 2.1%。在 13 个省市区的屠宰场
发现狗的旋毛虫感染，平均感染率为 16.2%， 高感染率为东北的 44.8%，集贸
市场中狗肉检出率为 3.5%。鼠类的感染率为 1.1%~15.1%，鼬鼠为 2.6%，地鼠为
1.5%，鼹鼠为 7.7%。在其它野生动物如狐、熊、野猪、浣熊、赤麂、竹鼠中，

































机制是基于 T 辅助细胞 2 型（Th2）应答的一些成分，包括 CD4+ T 淋巴细胞，
肥大细胞（mast cells），联合 Th2 细胞因子参与了 Th2 细胞信号途径[13]。尽管
可能还会感染其它的胃、肠道寄生虫，而宿主的肥大细胞增生被证明是在对抗包
括旋毛虫在内的少数病原中起作用[14]。 




也在旋毛虫感染后的小肠黏膜表面检测到上调的表达[16]。而这种基于 CD4+ T 淋
巴细胞、IL-13 的 Th2 应答是独立于基于抗体的机制，对于研发对抗胃、肠道寄
生虫的疫苗具有重要意义[13]。抗体应答（Antibody responces）是在感染旋毛虫后，
宿主对于虫体特异的 IgG1、IgG2 和 IgE 等显著升高[17, 18]。 
将新生幼虫直接注入 BALB/c 大鼠的大腿肌肉，使得腿弯部的淋巴结产生大
量 IL-4，而慢性感染的鼠膈肌中也出现了 IL-4 转录细胞的大量增加[19]。幼虫在
肌肉细胞包囊形成的过程中，宿主通常有较强的炎症反应，而宿主通过 IL-10 和
TGF-β减轻了炎症反应。随着时间的推移，幼虫在包囊中休眠，炎症反应也持续





旋毛虫抗原的国际分类是国际旋毛虫病委员会(International Commission on 
Trichinellosis, ICT) 于 1990 年在荷兰组织进行的，通过免疫印迹试验将旋毛虫抗
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